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Sir: 

Attached is a completed Form PTO-1449 and copies of the pertinent parts of the references cited thereon. Following 
are comments on any non-English-language references pursuant to Rule 98: 

Harshman and Dietrich 4296773 and Cullen 4404991 show a typical prior art fluidic joy stick controller of those 
commercially available today. The joy stick levers have tiltable motion only which activates four valves. The 
Harshman and Dietrich 4296773 valves are shown plumbed to four air cylinders used to provide motion to an 
attached machine. Note, the controller has no utility beyond activation of the four air cylinders. A similar system 
utility limitation would be true if the Cullen 4404991 controller were plumbed to four air cylinders. When additional 
machine function control is required, the user of either of these inventions must add additional valves or switches. 
The recited claim 1 of my invention calls for a fluidic controller with joy stick lever that has similar lever tiltable 
motion activating four valves, but also includes a unique lever axial pull / push motion. In my invention, a second 
cam actuator is attached to the lever so that it can actuate two more sets of four valves providing more machine 
control utility than prior art inventions. 

Rytter, Boucher, and Kelley 50423 14 show a prior art joy stick controller where the tilting of the joy stick lever 
actuates hydraulic valves plumbed to control steering, and has added additional electric switches to add required 
machine function controls (transmission shifting and vehicle direction). The invention has the complexity problem of 
changing the electric signals from a thumb switch and a finger switch to hydraulic pressures needed to change 
vehicle speed and shift gears. The invention has another complexity problem that the finger switching direction has 
not an intuitive response with vehicle motion and must be learned. The recited claim 1 of my invention includes 
similar hydraulic valves actuated by lever tilting that can control steering much the same as Rytter, Boucher, and 
Kelley 50423 14. My invention also includes additional valves actuated by joy stick lever pushing / pulling which can 
easily be plumbed directly to hydraulic transmission shifting and vehicle direction actuators without requiring 
additional electric switches. Furthermore, the plumbing of my invention to a similar vehicle as that described in 
Rytter, Boucher, and Kelley 5042314 is more intuitive. For example forward / reverse movement of my invention 
lever could more intuitively control forward / reverse direction of the vehicle. Continuing on, left / right motion of 
my invention lever could more intuitively control left / right steering of the vehicle. Finally, up / down motion of the 
lever could intuitively shift transmission gears up / down. 

Watanabe 48 12802 shows a prior art electrical joy stick controller typical of those used in the semiconductor 
equipment industry to control pitch and roll (levelness) of heavy robotic or circuit board test fixtures docking to 
other semiconductor machines. The industry typically uses electric motor rotated jacking screws to position the 
heavy equipment. The electric potentiometers of the Watanabe 4812802 controller would typically control the 
positions of the jack screws. The use of jack screws for robot positioning has the following limitations: 
i. the jack screw actuators are too high to fit under the robot structure and must be mounted external to the robot on 
brackets increasing the robot footprint area significantly 



ii. the jack screws are expensive, and heavy 

My invention controller has a sufficient quantity of valve controls to eliminate need for electric controls. My 
invention allows a simple all pressurized controller and use of all pressurized actuators. Specifically electric jack 
screws can be replaced with simple air bags. This all pressure system to control pitch, roll, and elevation of robotics 
with my invention would solve the limitations of the Watanabe 48 i 2802 system controlling jack screws: 

i. use of air bags have very low profile (about 0.7") actuation, and can fit easily under the robot structure 

ii. the air bags are less expensive and lighter in weight. 



6583 Deville Way Very respectfully, 



San Jose, CA 95129 

408 324 1600, 408 865 0746 
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